Organic ligands are widely applied in preparation of metallic complexes, and in high temperatures, can be burned and eliminated from the coordination sphere, remaining only oxide group. In a reaction between cobalt nitrate, ammonium oxalate and F-127 as a surfactant to control the particles size, a cobalt-oxalate complex was formed. After performing Thermal Gravimetric Analysis (TGA) to find the optimum decomposition temperature, the precipitate was calcined and the resulted nano cobalt oxide was characterized by Fourier Transform Infrared spectroscopy (FTIR), Scanning Electron Microscopy (SEM), X-ray Diffraction (XRD). The crystalline pure and nanosized particles had the average size<40 nm.
Introduction
Cobalt oxide (Co 3 O 4 ) is an important antiferromagnetic p-type semiconductor, which has a wide range of applications in various fields such as electrochromic devices, ceramic pigments, heterogeneous catalysts, solid-state sensors, magnetism, solar energy absorbers, and energy storage. It has already reported that size and morphology of Co 3 O 4 extremely affect its properties and therefore many researchers aim to synthesize new shapes in nano scale [1] . Different nanoscale morphologies such as hollow nanospheres [2] , cubic single crystals [3] , fibers [4] , particles [5] , rods [6] , tubes [7] and films [8] The TG/DTA measurements of cobalt oxalate and precursors were carried out to find out the suitable temperature for calcination of the precursors, as shown in Fig. 2 . In the TG/DTA profiles of cobalt oxalate shown in Fig. 4 , a mass loss rate of 18.47% can be observed from148 to 200℃ on the TG curve, which corresponds to abroad endothermic peak at around 190℃ on the DTA curve. This is due to the dehydration of chemically bonded water in the CoC 2 O 4 ·2H 2 O complex. The second mass loss and the corresponding sharp exothermic peak occur at around 293℃, indicating the decomposition and oxidation reaction of CoC 2 O 4 . Finally, the XRD pattern of Co 3 O 4 synthesized at 25℃ without surfactant is shown in Fig. 3 . 
Conclusion:
The Co 3 O 4 nanoparticles were prepared by thermal decomposition of cobalt oxalate. FT-IR analysis confirms the formation of the Co 3 O 4 nanoparticles. The calcined cobalt oxide nanoparticles at 400 °C were characterized by using XRD which confirms the formation of Co 3 O 4 . The SEM of Co 3 O 4 particles shows the nanorod particles. We showed different morphologies of Co 3 O 4 that synthesized at different temperatures and conditions.
